Introduction
Many recent studies on teachers warn of the adverse effects that voice problems have on work performance, 1,2 and suggest a high risk of work-related vocal problems.
1,3,4
However, only a few of these studies included university teachers. 5, 6 University teachers should be studied as a single group because they may exhibit high levels of social and cultural uniformity 5, 6 since they are a homogeneous group (for instance, university teachers subject to the same work shifts at a single institution, under the same environmental conditions, in a single city).
To evaluate functional dysphonia in a professional voice user, the term occupational dysphonic syndrome (ODS) 7 was developed, which includes five symptoms: (1) hoarseness, (2) pain or irritation in the throat (vocal tract discomfort), (3) neck pain, (4) foreign body sensation, and (5) clearing of the throat.
In a systematic review, Cantor Cultiva et al 8 found a wide variation in the prevalence of voice disorders and suggested
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Objective To compare the vocal symptoms and risk factors between male and female university teachers in a private institution within the city of São Paulo. Methods In a cross-sectional survey, a voice self-evaluation form prepared by the Ministry of Labor in Brazil was administered to 846 university teachers at a private institution in the city of São Paulo.
Results The percentage of hoarseness, vocal tract discomfort, neck pain and foreign body sensation was significantly higher in female than in male subjects. A significantly higher percentage of males participated in other professional activities in addition to teaching, reported working in a calm environment compared with working in a moderately or severely tense and stressful environment, and rated themselves as calm, slightly stressed and anxious or moderately stressed and anxious rather than very stressed and anxious. A significantly higher percentage of females spent most of their time teaching compared with performing other professional activities, and rated themselves as chatty or impulsive. Conclusion Among university teachers, a significantly higher percentage of females than males reported hoarseness, vocal tract discomfort, neck pain and foreign body sensation. Some risk factors related to work organization, workplace environment, voice care and quality of life variables were related to this higher prevalence in females.
that this variation may be due to the use of generic terms such as 'vocal complaints' and 'vocal symptoms' to describe these disorders. Thus, it is of interest to use the voice selfevaluation form reformulated by the Ministry of Labor in Brazil, which examines each ODS symptom, to obtain an epidemiological profile of vocal complaints and risk factors in a university setting.
5,6
Recently, we performed two studies to assess the presence of risk factors for specific vocal symptoms, for example, hoarseness and vocal tract discomfort, among 846 university teachers at a private institution using a self-evaluation form prepared by the Brazilian Ministry of Labor. 9 In the first study, we concluded that university teachers have a high prevalence of hoarseness (39.6%) and that factors such as teaching time, female gender, work organization, noise and sound competition in the work environment, air pollution and stress and anxiety in the work environment, tension, personal habits and lifestyle/quality of life are related to the presence of hoarseness in this population. 5 In the second study, 6 we concluded that university teachers have a high prevalence of vocal tract discomfort (50.8%) and identified related factors, which included female gender, age ( 60 years), time-consuming professional activities, noise and sound competition in the workplace, air pollution-related stress and anxiety, access to free water, care or medication used for the voice, seeking a doctor's care for the symptom, the degree of teaching difficulty in terms of use of voice within and outside the workplace, tension, stress and anxiety. We hypothesized that females have more vocal symptoms than males and sought to determine whether there are differences in the risk factors for voice problems between the genders.
In this study, a previously published voice self-evaluation form 5, 6 was used to identify differences in the five symptoms (hoarseness, vocal tract discomfort, neck pain, foreign body sensation and clearing of the throat) between males and females and the associated risk factors in a sample of university teachers. The objective of this study was to compare the vocal symptoms and risk factors between male and female university teachers in a private institution within the city of São Paulo.
Methods
This cross-sectional study was reviewed and authorized by the Research Ethics Committee of the Universidade Federal de São Paulo (354.895/2013) from which the data were collected.
Voice self-evaluation forms, which were prepared by the Ministry of Labor in Brazil, were completed within a onemonth period in 2007 by 846 university teachers working in various positions at a single private institution in the city of São Paulo. Teachers from this single private institution were recruited. The response rate was 86%.
Of the 846 university teachers, 49.8% were male and 46.5% female. Gender information was not available for 3.8% of the teachers.
Data on five vocal symptoms (hoarseness, vocal tract discomfort, neck pain, foreign body sensation and clearing of the throat) and risk factors were compiled from the completed self-evaluation forms. The risk factor variables were categorized into groups as follows: -Identification variables: age and teaching time.
-Work organization variables: number of institutions employed at (some teachers work at more than one institution), maximum workload during the week, class length, time between classes, maximum number of students per classroom, participation in other professional activities (for example, many teacher have other professional activities such as working for a law firm, or as an engineer) and participation in time-consuming professional activities (more time teaching, which means more vocal use or other activity that demands less vocal use).
-Workplace variables: noise in the classroom, air pollution, stress and anxiety related to a specific activity, and water supply at the institution.
-Vocal symptoms: hoarseness, vocal tract discomfort, neck pain, foreign body sensation, clearing of the throat.
-Voice care variables: use of medication for the throat or voice, medical consultations made for vocal symptoms, and degree of vocal difficulty during teaching.
-Personal habits and lifestyle/quality of life outside the institution: voice use (in and out of the workplace), stress and anxiety, water consumption/hydration habits, diet, body weight, smoking habits, alcohol consumption, use of other drugs, continuous use of medication, physical activity, and health care.
The aim of this paper was to compare the different variables of the genders of university teachers to the search variables. To test for differences in numerical variables between genders, we used Student t-tests, and to test for differences in categorical variables, we used chi-square tests. Where appropriate, Fisher exact test or the likelihood ratio test was used. In the comparisons of the variables with more than two categories, multiple comparisons corrected by the Bonferroni method (comparisons among categories two by two) were used only in the variables in which the result of the test was significant. A significance level of 5% (p-value < 0.05) was used.
Results

Identification Variables
The percentage of males was higher in teachers > 60 years of age than in teachers 60 years of age (►Fig. 1). The mean age (and standard deviation) was higher in male (42.9 AE 10.4) than female (41.2 AE 9.6) subjects.
No significant difference in teaching time was observed between the genders (►Table 1).
Work Organization Variables
No significant differences were observed between the genders for the variables 'number of institutions where you teach', 'maximum workload during the work week', 'duration of the most frequent classes', and 'minutes of break time' (►Table 2).
In terms of the maximum number of students per classroom, the percentage of females with maximum students between 51 and 100 was significantly lower than teachers with less than 30 students or between 31 and 50 students (►Table 2).
The percentage of males was significantly higher among teachers with other professional activities than teaching (►Table 2).
The percentage of females was significantly higher among teachers who spent most of their time teaching than among those who spent most of their time performing other professional activities (►Table 2).
Workplace Variables
The percentage of males was significantly higher among teachers who considered the workplace to be a calm environment compared with those who considered the workplace as a moderately or highly tense and stressful environment, p ¼ 0.018 e p ¼ 0.049, respectively (►Fig. 2).
No significant differences were observed between the genders for the variables 'noise in the classroom', 'air pollution', and 'water supply at the institution' (►Table 3).
Voice Symptoms and Voice Care Variables
The percentages of hoarseness, vocal tract discomfort, neck pain and foreign body sensation were all significantly higher for females than for males (►Fig. 3, 4, 5 and 6).
No significant differences were observed between the genders for the variable 'clearing of the throat' (►Table 4).
The percentage of females was significantly higher among those teachers who generally underwent care or took medication for the throat or voice than among those who did not; similarly, the percentage of females was higher among those teachers who sought medical advice for the throat or voice than among those who did not (►Table 4).
The percentage of males was lower among those teachers who did not experience any difficulty teaching than among those who did experience moderate difficulty teaching because of their vocal problems, p ¼ 0.049 (►Fig. 7).
Personal Habits and Lifestyle/Quality of Life Variables
In terms of voice quality within and/or outside the workplace, the percentage of females was significantly higher among teachers who were chatty or impulsive than among those who were communicative or introspective (►Table 5). In terms of tension, stress and anxiety, the percentage of females was significantly higher among teachers who were very stressed and anxious than male teachers. Female teachers represented a significantly lower percentage among teachers who were calm or slightly stressed (►Table 5).
In terms of body weight, the percentage of females was significantly higher among those teachers who described themselves as lean or at the ideal weight and the percentage of males was significantly higher among those teachers who described themselves as slightly overweight or obese (►Table 5).
A significantly higher percentage of males than of females was observed for each of the variables alcohol consumption and physical activity (►Table 6).
No significant differences were observed between the genders for the variables 'water/hydration', 'diet', 'smoking', 'use of other drugs', 'continuous-use medication', and 'health care' (►Table 5 and 6). Fewer than 30 students Â 31 to 50 students 1.000
Fewer than 30 students Â 51 to 100 students 0.048 Ã Fewer than 30 students Â 101 to 150 students 1.000
Fewer than 30 students x more than 150 students 1.000 31 to 50 students Â 51 to 100 students 0.049 Ã Fig. 3 Comparison of the genders by the presence of vocal tract discomfort. Fig. 4 Comparison of the genders by the presence of foreign body sensation. teachers from kindergarten, primary, secondary, elementary, middle and high school. In general, females have a higher rate of benign vocal pathologies and a higher rate of voice disorders. [15] [16] [17] The female larynx has a predisposition to vocal fold injury, which may be explained by the higher fundamental frequency compared with the male larynx, 18 by the incomplete posterior glottis closure and by the glottis proportion.
19
While acknowledging the female predisposition to vocal fold injury, it is important to identify other potential gender predispositions to voice disorders. 20 We aimed to determine whether any other variables, including work organization, workplace, voice care, personal habits and lifestyle/quality of life variables, could also account for the higher prevalence of ODS symptoms in females. A higher percentage of male than female teachers engaged in other professional activities, which usually demand less vocal use than teaching activities do. In addition, the percentage of female professionals who spend most of the time teaching was higher than the corresponding percentage of males. Therefore, there are work organization variables that Fig. 7 Comparison of the genders by the degree of teaching difficulty due to vocal problems. This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.
place females at a higher risk of vocal symptoms compared with males. The female teachers considered the workplace environment to be more tense and stressful than males did. Furthermore, the female subjects experienced more difficultly teaching because of their vocal problems than did the male subjects.
However, the percentage of females was higher than the percentage of males among those teachers who take care or medication for the throat or voice and among those who sought medical advice. This treatment-seeking behavior is in accordance with the results of Van Houtte et al.
2
In studies of professional voice users, it is important to consider vocal use both in and out of the workplace. In the present study, the females spoke more frequently than the males, and they qualified themselves as more tense and stressed than did the males. Nerrière et al 14 found an association between psychological distress and voice issues.
Unfortunately, a cross-sectional dataset such as ours does not allow us to distinguish causes and consequences. In this study, more females described themselves as leaner than males. The males reported more alcohol consumption and physical activity relative to the females. We speculate that heavier weights and higher levels of alcohol consumption could be associated with laryngopharyngeal reflux symptoms, such as foreign body sensation. In this study, we did not evaluate a reflux finding score. However, we speculate that this symptom is not exclusive of reflux.
This study emphasizes the recognition of vocal symptoms in university teachers, and treatment and prevention for these symptoms in this population is warranted. These symptoms in professionals must be investigated and acknowledged, especially in females.
To reduce variation among individuals in the interpretation of the self-evaluation survey, we surveyed cultural, social, and regional viewpoints in a homogeneous group (for instance, university teachers subject to the same work shifts at a single institution under the same environmental conditions in a single city).
Limitations to this study include the sampling from a single institution. Therefore, these data cannot be generalized to university professors from around Brazil. Future directions in this line of research include the characterization of vocal symptoms in another group of professional voice users.
Conclusion
Among university teachers, significantly higher percentages of females than males reported hoarseness, vocal tract discomfort, neck pain and foreign body sensation. Some risk factors related to work organization, workplace environment, voice care and quality of life variables were linked to a higher prevalence in females.
